During the surveillance on paralytic shellfish toxins in Fukui Prefecture, the Japanese ivory shell Babylonia japonica collected at Sakajiri of Wakasa Bay was found to contain toxin (s) of strong paralytic action. The symptoms in mice were distinctly different from those reported for suruga toxin, which had been isolated from the ivory shells of Suruga Bay as the toxic principle responsible for the food poisonings which were prevalent in the 1960s in the region. The newly found toxin (s) was extracted from the viscera (162g) with 75% ethanol acidified with acetic acid; the extracts were purified successively on columns of activated charcoal, Bio-Gel P-2, and Bio-Rex 70. Two toxins (BJT-1 and BJT-2) having specific activities of 3300 MU/mg and 590 MU/mg, respectively, were obtained. The yields were 0.7mg for BJT-l and 1.0mg for BJT-2. Comparison of BJT-l with tetrodotoxin and saxitoxin by tlc, color reactions, dose-survival time curve, and 1H NMR spectroscopy led to the conclusion that BJT-1 is tetrodotoxin. The reaction in mice and to color reagents suggested that BJT-2 also is a metabolite of tetrodotoxin but it differed from tetro dotoxin in its tlc properties and in its positive reaction to Sakaguchi and ninhydrin reagents.
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During the surveillance on paralytic shellfish toxins in Fukui Prefecture, one of the authors found that the Japanese ivory shell Babylonia japonica collected at a localized area of Wakasa Bay showed marked toxicity to mouse.
The symp toms of mice were paralysis and respiratory failure, resembling to those given by saxitoxin or tetro dotoxin.
The ivory shells, especially those in Suruga Bay, are known to cause occasional food poisoning of rather mild formsl). The causative agent of exo genous origin named surugatoxin2) is reported to induce mydriasis in mice but not the acute paralysis nor the death in a short period1). The symptoms in mice were such different that existence of an entirely different toxin was reasoned.
Since the symptoms in mice and some other properties found in preliminary tests suggested the resemblance of the toxin (s) to tetrodotoxin and paralytic shellfish toxins, emphasis was laid on comparison with these toxins. The results led to the identification of tetrodotoxin and the discovery of one other toxin. Data explaining the individual and region al variation of toxicity are also given in this paper. 
Results

Toxicity Study of Shellfish
The results are summarized in Table 1 . The B. japonica specimens collected at Sakajiri (Site 5) always showed the toxicity ranging from 32 to 180 MU in 1g of the viscera. No toxicity was observed in the same species from other areas or in other species including the mussels kept for two months at the allegedly toxic area. The results presented in Table 2 show significant individual variation in toxicity among ivory shell specimens taken at the same time at Sakajiri. The toxicity score ranged from under detection level to as high as 300 MU/g. The toxin was detected only in the viscera and not in the muscle.
No specimen showed toxicity in the fat soluble fraction. 
Purification of the Toxin
The toxin in B. japonica was purified effectively after only three steps of column chromatography as shown in Fig. 2 . On the Bio-Rex 70 column the toxin was separated into two components and they were coded as BJT-1 and BJT-2 after the order of their elution (Fig. 3) . Retention volume of BJT-1 was very close to that of tetrodotoxin and the specific toxicity of the final preparation was 3300 MU/mg. Relative ratio of BJT-1 to BJT-2 on the basis of toxicity differed from sample to sample: 51: 49 in the August specimen and 94: 6 in the September specimen. The yields of BJT-1 and BJT-2 were 0.7 and 1.0mg, respectively, from 162g of the viscera. Its reactions to the reagents were similar to that of tetrodotoxin except that it gave positive results with Sakaguchi and ninhydrin reagents. Negative reaction to 1% hydrogen peroxide of both BJT-1 and BJT-2 denied the possibility of being saxitoxin or any of the paralytic shellfish toxins. The toxi city of the ivory shellfish toxins was lost partially by heating in 0.1 N hydrochloric acid but com pletely in alkaline solutions.
Proton NMR Spectrum of the Toxin Finally NMR spectroscopy experiments offered firm evidence as to the identity of BJT-1. The spectra of both tetrodotoxin and BJT-1 are shown in Fig. 5 . Although the toxin was about 50% pure as judged by its specific toxicity and resolu tion of the spectrum relatively low, signals at 4.4, 4.6 and 4.8 ppm (downfield from external TMS) of BJT-1 were all identical with those of the standard tetrodotoxin. The most specific NMR signal of tetrodotoxin is downfield doublet at Proton NMR spectra of tetrodotoxin and BJT-1. Although the limitted sample size did not allow us to examine the properties of BJT-2 in details, the symptoms in mice and the results of color reactions suggest its relation to tetrodotoxin. The ability of the ivory shell to metabolize tetrodotoxin into BJT-2 will be tested in the near future.
From the view of public health, the potential danger due to the occurrence of specimens with high toxic scores should be stressed since the ivory shells are widely consumed in Japan and some gastronomists prefer the viscera not only the meat. Monitoring on the toxicity should be continued until the source of the toxin is clarified and removed.
